Retrospective review of our institutional flap registry from 1979-2016 identified 806 lower extremity free flaps; 312 soft tissue free flaps for open tibia fracture coverage met inclusion criteria. Patient demographics, flap characteristics, and outcomes were examined. Statistical analysis was performed using Chi-square and Student's t-test, as well as binary logistic regression to control for confounding variables. A systematic review of existing literature was performed to identify articles evaluating anastomosis location and free flap outcomes in traumatic lower extremity repair; simple pooled analysis as well as a weighted comparative analysis were performed.
CONCLUSION:
There was no statistically significant difference in complication or flap failure rates for anastomoses performed proximal or distal to the zone of lower extremity injury. These findings suggest that as long as the recipient vessels are outside the zone of injury, selection should be based on pedicle length, ease of vessel exposure, and adequate inflow/outflow rather than simply a proximal or distal orientation relative to the injury. 
METHODS:
Retrospective review of our institutional flap registry from 1979-2016 identified 806 lower extremity free flaps; 393 soft tissue free flaps for Gustilo IIIB/C coverage met inclusion criteria. Patients were stratified based on clinically relevant intervals between injury and free flap coverage: 0-10 days, 11-90 days, and >90 days. Demographics, flap characteristics, and outcomes were compared between groups using Chi-square and one-way ANOVA. Multivariate logistic regression was performed to control for variables with significant differences between groups on univariate analysis as well as clinically relevant variables, including timing within cohort (1976-1996 vs. 1997-2006) , arterial injury, flap type and size, and use of vein grafts. Primary outcomes assessed included total and partial flap failure as well as overall success (defined as lack of any failure). Secondary outcomes included overall complications, artery and vein complications, operative takebacks, and takeback success rate.
RESULTS: 134 free flaps (34.1%) were performed 0-10 days after initial injury, 142 (36.1%) flaps within 11-90 days, and 117 (29.8%) flaps were performed >90 days after injury. Demographics and flap characteristics were similar between groups, although there was a significant difference between groups in presence of arterial injury (57% 0-10 days vs. 42% 11-90 days vs. 63% >90 days; p=0.011) and mean flap size (350cm vs. 257cm vs. 235cm; p<0.0001). Univariate analysis revealed significant differences in rates of overall success (76% 0-10 days vs. 84% 11-90 days vs. 89% >90 days; p=0.026), partial flap failure (13% vs. 12% vs. 3%; p=0.024), and overall complications (49% vs. 37% vs. 39%; p=0.014). On multivariate analysis, free flaps performed >90 days after initial injury had significantly higher success rates as compared to the 0-10 day group (OR 3.33, p=0.03). The >90 day group also showed a trend toward decreased rates of partial flap failure (OR 0.22, p=0.074). There was no association between time to coverage and rates of total flap failure (p=0.423), overall complications (p=0.272), operative takebacks (p=0.406), or any other outcomes assessed.
CONCLUSION:
There was no association between timing of reconstruction and rates of total or partial flap failure, overall complications, or operative takebacks. In fact, repairs performed >90 days demonstrated higher success rates. These findings suggest that, in appropriate patients, delayed free flap reconstruction for lower extremity trauma is safe and as effective as early coverage. 
